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Time or Expence to make, and therefore might be 
fupplied by new ones, as often as they happen'd to 
break. 

Thefe Moulds feem to have been burnt or baked 
fufficiently to make them hard, but not fo as to ren¬ 
der them porous like Bricks, whereby they would have 
loft their fmooth and even Surface; which in thefe 
is plainly fo clofe, that whatever Metal fhould be 
formed in them would have no Appearances like the 
Sand-Holes, by which counterfeit Coins or Medals 
are ufually detected. 

London , May 20. 

1747- 


XXVI. An extraS of a letter from William 
Jones Efq\ F. R. S. to Martin Folkes Efq; 
Prefident of the Royal Society; containing 
a commodious difpoftion of equations for ex¬ 
hibiting the relations of goniometrical lines . 
THEOREM. 


Prefmed July 4- JN a circle whofe radius is r, let there 
*747* x y e f W0 arcs ^ fi the greater, a the lefs , 

each in the firfi quadrant ; put s, t, f, and v, for 
the fine , tangent, fecant, and verfed fine of an arc ,* 
s', t', f', the fine, tangent, fecant of the complement , 
and v', the verifiedfin e of t he fupplement of that arc ; 
let z = A -f a,x = xA—a; or if z and x be put for 
the arcs, it will be A = z -fix, a = z—x. 

Then.will the terms in any column of the follow¬ 
ing table, be proportional to their correjponding ones 
in any other column. 
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From hence, almoft an infinite number of theorems may eafily be 
derived; fome of which are the following, given here as examples of 
the ufe of the table. 


S.7. 


I. s t zxs,x=Srxs\a —/, A=~rxs } z-x—s\z-j-x — f-rr: 
s' ,zx/,x — -irx/,a-J~/, A= {rxs\ z —x-j-/,z-f“ x =r~ rr 

J,X 


_ 

y A > z 


rr. 


s,x 




rr. 


II. If A, B,C, be any three angles; Z — A-f B,X=A—B,H =|A-f B-j-C. 
Then JrXa-,C-^,X=/,iC+XX/,iC^X=vl'h+C-Bx/,iB-f-C—Arr/.H^TBx^H—"A. 
And i>xi,Z-<v,C = ,,|Z+Cx^iZ-C= /dA-f-B+CX/,iA-f-B—C =j,Hxj,H—C» 

m JfL—lf:— rr — ^ 2Z — t -‘ z . Orf^i- rr — v -> z — *^ 7 \ 

’s's\z rr tt\z v , 2 Z t\z ’ jj ,-iz rr tt\\z v ,z / ,tZ 

IV. 
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2Y i ^ . S.S yZ. ~ SS y-“21 < *-y .... --CXXftj'v^Z 1-,J J j—Z 
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I rr _ t\z _ tjX _ j ,a-{-j ,A _ t\zxt',x 

/,zy/,x /,x t, z /,a—/,A 7 * 


VIII. 777— :^ Xj >±7zvj,x _Az±/,x^ 

- r /, zx/,x 

IX / 1 j \zxj\ x: Fazxj,x rr+/,zy/,x , 

’ ~ r ” /,zv/,x " 

v —- /,z+/,x . , ~— rr+t,zxt,x 

x - '' z ± x =^^ rriand '’ z±x =-^J 5 ^r- 

XI. r^i =J&&-r ; and f 

•/’ — rr-f/,zx/,x ' ’ — /,z±/,x 


XII. In three equidifferent arcsz,<?-, where z ( —\A-\-a) is the mean arc, and 
(= \ A—a) their common difFerence; put p — 17,2 — P = z/> xs,*,.^ = 2 q xs\ z . 

Then s,J=P —s,<z—And s,az=P— s,// = s,^— 

XIII. Let^zzv,^— v,a-s,a—s\j-, then ss,A— ss,a— zi,A-\-dxd — zs\a—dxj. 

Not*, When an arc is terminated in the fecond, third, or fourth quadrant, fome of the figns 
(-4- ar ‘d— ) of the terms in the preceding theorems, will, bv the known rules, become 
contrary to what they now are. 


xiv. 
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XIV. Let^, B,C, &c. be the fines, a, b, c, &c. the co-fines, a\ b\ c\ &c. 
the tangents, of the arcs, «. », y , &c . whole number is n -, the radius 
being r,- put S for the product of the n co-fines. S', S", di"', &c. for the 
film of the products made of every fine, every two, three, &c. fines, by 
the other (#— i, »— 2 , n — $,&€.) co-fines, where the co-fine noted by 
»-**» is unity. 

Then the fine of =S'—S w -f- S r — S'", &V. x -„rp 

And the co-fine of a+p+y+y, = S —— S Y , Wc. x -~r’ 


XV. Alfo putting C T > for the fum of the tangents of the arcs, a, p, y, &c . 
*T", T"*, T /v , &c. for the fum of the products of every two, three, four, 
&c. tangents i and A— T 

B—AT' — T' 

C=Br'—AT"'-j- f 
D=CT" —■ BT iY -\-A < T r '— T'" 

E—DT'—C c E r -\-BT Y ' —AT w -\- r*. Put R^~ 

fife. 

Then the tangent of T^f^fy+T, BT. — A-^BR-^rCR^DR^ER 4 5 &c. 

XVI. Hence, the fine, tangent, and fecant, of any arc a , being re- 
prefented fey s, t-,f, the co-fine, co-tangent, and co-fecant, by s , t ,/ > 
thofe of the arc nn are exprefled as in the following theorems. 


fitting 


Smtolna=nA-n"AP-\-trBP— n w CP^n y '"DP, &c. x ; 

where P= A=s-, B = AP-,C~BP 5 D-CP; fc?r. 


Or 


:tt* - 


1 n —2 


„_ 3 *-4 p p — n ±l. n --CP &c. X T 




2 3 * 4 5 6 7 » 

where yf, C, ftand for the refpe£ive preceding terms- 


0r = *«• £±-’-'f-’c«.+ 7 -£ ^ 6 "' 

where i A, 3 ,C, fcfc. ftand as before. 

D d d d 


XVI!. 
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XVII. Co-line o Uia — i —nt+n" r pZ. 7 r P T -fP '/>\ UT. x -LL ,where P =. “ 


Or = 


r-t- 


0 -•—#? 0~~ # 


2 X.£f 5l ~i-* . 6 —&V. 


where ~ > and X>#>C, Sc. Hand for the refpeftive preceding terms. 

Or nut Mr: ^ .-r.-A —£;3 — AN-,C—B N-,D ~ C ^,Sc;,p — «;p rrn —t -jf'mtr — 2 ) hj’ c, 

Au-i «'=r /.; i ! 'p'i c' -/> i/' }/'; rf' ~ p \pi\'-p ""j *• = 

The co-fne ol b« — X— £«'-}- Cb' — JDr' -j- Ed', Sc. /M 

XV'lII. Let A -——■» A—^.n" —n 

-nr "-\-An J}’—'„ a'V «’» -fa’" 

C——a” -f-aa' -{-/?»'—a'' yi'-f-a'' — a v 
Z)—-}-B r ”—aa v "-j-Ca’— An' D'~ ' n .n"C'-n 'B'+n“A 

Sc. £fff. 

The tangent of»# = -j~ AtPr~ z -f- Bt'r~ 4 -j- Ct 7 r ~* + Dt 7 r~ r> Sc. 

Or 
Or 


= «-f- X/V r -j- EiV* -f C2\T» + DiV+ Sc. x /, where N— ~ 

-j-D/,£s’c. where a —til/'—Na V ~Ni> id’—Nii Sc* 

_ n-H h N-\ TV* ZUlHI 

i-n'N-f-n 'N 1 —B'iV 3 , n'N^. Sc. 

Co-tang' of »a =r'+A't* -rB't z N+Ct z N *+ if?- N* TeFN^Sc.x- ; whereiVLr J 
Or 


Or 


xf. 


Or 


XIX. Let X - «' 

B—Ari — a’ 7 
C=Bri—Ari"- 


— i j/f iV j-jS'jY^ tC /V 5 y-D'N^-^E'JSl^Sc.'t'.^t •, where iVh=—- r 

_ i—■wfAT-f-^T^—« v N 3 -4-« 7 7V4-— _rr. where JV—- 

k— n'Nri'N z — b 'iV 3 t n 1 N*--n x N s ,Sc* * 

A'~' n .n" 


B'-'„. n" A—n< 

j- » r C'~n.n"B '—b X —f- b ' 

JD -C»' — Bri"-\-Ari'~-ri” D'=h^C ! -j -n 'A’—n yl/ ' 

Sc. Sc. 

Secant of = i -f XEf -f- IF ~ r CW + DiV+ + E2V\ fc?c. x Xf. 

Or —- tt r ' . ' ""l,/Xrr * “TTryT* Tirh T TFS x 3f» where A =X M~ r /' 1 

i - b iVr«' iV 1 - n N* + n T/ 'ISl\Sc. ” 7 r „ 

Co-fccmt of »a r i X // A' t ;r iV‘-f C' A j -i- D ’ A' 4 -t- EAAWc. x M; where A’ — ~-,M- Zl 

11 ^ ntr“ 


Or 


T ^ j 

: T=7 —T' - Tv-a-h.^ cr i; y > where ;r M =7T- 


-if- 

XX. 
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XX. Let c be the chord of an arc (a) of the circumference of a circle, 
whofe diameter is d. Put N — 


The chord of na~nc\ S ~CN+ 
where A, B , C, &c. ftand for the refpective preceding terms. 


7 +” . 

8 


n — n 

'—DN&c. 


As the preceding theorems are eafily deduced from the fir ft, fo the following are mod 
readily feen to be the immediate confequences of thefe ; and all depending upon no 
other principles than what. are. generally mad^ufejpf in ..common computations. 


XXI. rutting s, s', t, t\ f, f, for the line, co-finc, tangent, 
co-tangent, fecanr, co-fe.cant, of an arc {a), and v its yerfed fine; 


let q' = % f = ±q , f = 'j f = tf"* f 


■ JL/ 7 ,T . 
6 ? » 


&c. N=~ 


Then s = 1 — q"N+fN 2 -q y N 3 -j-q rl "N+ -f q x N s , &c. x a. 

— a —fair- 1 + fa*-* — fq YI "a*-*,^c. 

■=. a — ~ AN -f- a .SiY— L CiV -f g ~ Z)iV, &c. where A,B,C, &c. 
ftand forrthe' refpe&ive preceding terms. 

And s' = r—-q'a 2 r— t -j- q"'a*— 3 — q Y a 6 r— t -j- q y, 'a*r —&c. 

•= r— 2 'jV + q'"N 2 ~ q y N* q x W y &c7x f. 

= r— — a 2 r- 1 4- - AN — a5iV-j--LCiV, fcfr. .^,2?,C, fisfe. asbeiore. 

1.2, 1 2.4 ^.0 1 7 ,G 


XXII. Alfo «= fa'r-‘ — (V,- 1 + j v '<j‘>~< — )'Vr- : ,& 

= i „.r_' - ±jN-±BN- ± CN- ^ JW, 6?,. 

sr _L JV—- AN— —BN— -CN &c. x r. A,B,C, &c. as before. 

1.2 3.+ 5- u 7-* 


XXIII. Let — 2 " And A= — A 

B=—q , "-±q v J r Aq B’— — B — AA’ 

C—A-q 7 -q vl +Bq'—Aq'" C-—C-BA'-AB ! 

D=—q v,[ -\- q^'-tCq'-Bf‘+.A?. D —-D—CA — BB' — AC. 

&C. & c. 

Tangent t — a Aa 7 r - 2 -j- Ba*~* -+• Ca 7 r— e -+- Na°r—*, &c. 

Or rrr i’ "t" AN - j- BN 2 CN$ -j- DN± -J- KA ,o c. x a. 
Co-tangent / = a -r 2 -j- A a -}- Bah- -f- CVr- 4 D‘Nr-% (sc. 

Or = rr -4- A a 2 4- B'Na 2 -j- CN 2 a 2 -j- B'Na 2 , &c. y~. 


XXIV. 
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XXJV. Alfo let *=-iY 

y--jrf -«q' ,J r”q’ y =■+•?*' —/f -+-#' 

— Pf'-f-yq'. J' =—f f'—PY'+l'l'* 

&C. &C. 

— r -j-att *?— 1 -f $a^r— 3 -\-ya 6 r — 1 -f- /aV~ 7 , &c. 


And 

fi'=—q' r -h*Y 

-y 


Secant / 
Or 


= 1 -f- ctN -j- $N 2 -j-}iV 3 -(- sN\ &c. x r. 

Co-fecan tf = —»r 2 -f- a!a -f-0'« 3 r—"* -f- — + +^'a 7 r—*, 

Or — rr^Taa -f-/* -jp Tfflaa -j- J' , N i aa i &c. x £. where N—-i 


ts 

rr 


XXV. Putting p'=W=& ir , =& i p*={f' i p'==-far'i&t.N=t 
Then arc a = 1 -|- ±p'N + ±fN* + jf’N* + iP' r N*, &c. x s. 

Or = j -f- # 0 flV+ jp''5JV-f #'"CJV + yp' v DN, &c. 

Or = s-\- ^iV + gjBtf + g CAT-fg DiV, fc?r. where 4 5 , C, &V, 
ftand for the refpective preceding terms. 


XXVI. If v is the verfed fine of an arc a , diameter being d x M—~ d > R“ ,/TZ. 

Then arc a — 1-}-^ BM-\- 7 £ 9 CM, &c. x R j A,B X C, &c. are 

as before. 


XXVII. And putting N=!L,A=t, B — AN,C=BN,D — CN t &* 
Then zxca—t— ^AN + ^BN -4 CN -f \BN + T V EN, &c. 

Or = 1 — ±N-\- “ |iV 3 -f -iiV+ —j— -~j- N\ ~& e . x /. 

XXVIII. AHo, if c is the chord of an arc (a) ; and N — e -B- 

Then arc a,—cA~~AN-\- 3 ABN~ j- L-CN-{- ^-'DAT, &c, where A> 5 , C x (Ac', 
ftand for the refpective preceding terms. 



